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Outline

• Initiative to improve consistency of mixture interpretation

• Improvements made to mixture interpretation procedure 
lead by an internal mixture working group

• Training of new analysts coupled with retraining of 
existing experts

• Use in extensive examples in training and in manuals

• All analysts interpret the same complex 3 person mixtures

• Examine performance and seek opportunities for 
improvement



Mixture Training and Procedures

• Examples to cover the gamut of issues

• Thirty-three page interpretation procedure

• Locus by locus approach

• Pictorial along with calculations and rationale

• Include case specific common scenarios to include victim, suspect and 
other relevant possibilities

• Highlight and resolve common issues through training











Procedures and Training

• Provide a visual

• Use of data and demonstration

• Provide rationale and logic

• Colorful examples to demonstrate gamut of possibilities

• Marry examples to procedures

• Evaluation of procedures though use of a challenge set



Challenge set of 3 complex mixtures

• Three mixtures provided to staff and group of trainees

• Each are 3 person mixtures

• One mixture expected result is use of all loci for statistic, one mixture no 
loci used for statistic, one mixture with some but not all loci used for 
statistic

• Permits an evaluation of staff capability

• Evaluates our current protocols

• Provides opportunity for improvement on an individual and group level
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Mixture 1

• Expected outcome: Mixture profile is too complex for inclusionary 
purposes

• None of the 40 participants calculated a statistic for this mixture

• A single examiner in training, wrongly interpreted the presence of a major 
contributor to this mixture

• Provides a teachable moment

• Evaluate training

• Improve understanding

• Produce better, more consistent analysts



12

-12

-10

-8

-6

-4

-2

0

2

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 C1 C2 C3 S1 S2 S3 S4 S5 S6 S7 S8

Number of Loci Omitted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

Log10 CPI Question 2 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12

0

1
L

O
G

1
0

C
P

I

RESPONDENTS

Q2 Concatenated Log10 CPI Valuations  & Number of Loci Omitted 2

Log10 CPI Question 2 Number of Loci Omitted

N
U

M
B

E
R

 O
F

 

L
O

C
I

O
M

IT
T

E
D



Mixture 2

• Expected outcome: All loci and detected alleles suitable for potential 
inclusions and statistical estimation purposes (if applicable)

• All 40 participants included and excluded the correct individuals and 
calculated the stat as expected with an exception of a single participant 
that omitted one locus

• One examiner, an experienced examiner, chose not to include a locus

• Opportunity to gather information on reasoning and make an appropriate 
correction 

• Notice by the graph there is one “nail” sticking up that needs to be tapped 
down (or at least evaluated)
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Mixture 3 - Trainees

• Complex mixture containing multiple major contributors suitable for restricted 
interpretation

• Variation seen among group of trainees, albeit within a generally accepted range

• In the last graph D13 & D2 should have been omitted from being used for 
potential inclusionary and statistical estimation purposes….D1S should have as 
well however only 63.6% of the trainees omitted this locus.

• D16 and TH01 were variable (due to potentially low level baseline level activity); 
either using the locus or omitting it (with appropriate and proper documentation) 
from the being used for potential inclusionary and statistical estimation purposes 
was determined to be acceptable

• More documentation needed to describe reason for loci omissions for 
interpretation and statistic estimation purposes



Take home messages

• Training to include overview, ground truth samples, procedures, 
good visual case relevant examples, locus by locus 
demonstration with logic

• Use variation of mixtures to evaluate and improve staff

• Continuous improvement means this is a moving target, not a 
snapshot in time

• Be open to change and improvement



Questions?

Thank-you for your kind attention

Ray Wickenheiser

Ray.Wickenheiser@Troopers.NY.gov

(518) 457-1208 
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